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An experiment has been carried out over a period
of approximately three years using the Honda Smart
Home System, which comprises micro combined heat
and power generation system in combination with
photovoltaic power generation, electric vehicle, and
Smart e Mix Manager and is conceived to reduce CO,
emissions from ordinary homes to one-half and then
eventually to zero. The purpose of the experiment was
to study the effectiveness of the system in reducing
CO, emissions from the home, to examine the issues
involved in reducing CO, emissions without lessening
the quality of life, and to explore possible approaches
to achieving zero CO, emissions. At a building
identical to the experimental house, electric power
was purchased from an electric utility company and
a highly efficient gas hot water heater was used to
make hot water on the assumption that a conventional
household was consuming the same amount of electric
power and heat as the household where the experiment
was conducted. The result was that the experimental
house achieved a 51% reduction in CO, emissions.
When solar water heaters, biofuel, and other such
renewable energy sources were used, a potential
direction was found for achieving zero CO, emissions.
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Fig. 1 Southwest side appearance of experimental
house

Fig. 2 Northwest side appearance of experimental
house

Table 1 Experimental house specifications

Total floor space 171.13 [m?]
Heat loss coefficient 2.03 [W/(m*-K)]
Building orientation South

Table 2  Air conditioner specifications

Installation location Cooling capacity | Heating capacity
1st floor living room 7.1 [kKW] 8.5 [kW]
1st floor Japanese-style room 2.2 [kW] 2.5 [kW]
2nd floor master bedroom 2.2 [kW] 2.5 [kW]
2nd floor south bedroom 2.2 [kW] 2.5 [kW]
2nd floor north bedroom 2.5 [kW] 2.8 [kW]

Table 3 Heater specifications

Heater type Installation location Heating capacity
Hot water heater | 1st floor Japanese-style room 3.5 [kW]
Gas fan heater | 1st floor Japanese-style room 5.81 [kW]
Hot water heater 1st floor bathroom 4.1 [KW]

Table 4 Hot water floor heating specifications

Installation location Heating area
1st floor kitchen 2.4 [m?]

1st floor living room 8.0 [m2]

1st floor dining room 7.2 [m?]
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Table 5 MCHP power generation unit specifications

Power generation output 1.0 [kW]
Exhaust heat output 2.5 [kW]
Gas consumption 4.21 [kW]

Table 6 MCHP hot water tank unit specifications

Hot water temperature Approx. 75 [°C]
Hot water storage tank capacity 90 [L]

Reheating capacity 12 [kW]
Heating capacity 17.4 [kW]
Maximum gas consumption 50.0 [kW]
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Table 7 Photovoltaic array specifications

Manufacturer Honda Soltec
Cell type CIGS
Nominal maximum output 4.44 [kW]

Table 8 PCS specifications

Manufacturer Honda Soltec
Rated capacity 4.0 [kW]
Power conversion efficiency 94.5 [%)]
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Table 9 CO, emissions per unit

Type CO, emissions per unit
Electric power 0.192 [kg-CO./MJ]
City gas 13A 0.057 [kg-CO,/MJ]
Gasoline 2.322 [kg-CO./L]

Table 10  High-efficiency water heater specifications

Energy Energy consumption efficiency 93 [%]
consumption Hot water supply 95 [%]
efficiency Hot water heating 87 [%)]
Table 11 Vehicle specifications
Experimental house | Conventional house
Name FIT EV FREED
Model ZAA-ZA2 DAB-GB3
Full length 4,115 [mm] 4,215 [mm]
Dimensions | Full width 1,720 [mm] 1,695 [mm]
Total height 1,580 [mm] 1,715 [mm]
Mass 1,470 [kg] 1,290 [kg]
Fuel consumption 16.6 [km/L]
(JC-08) 106 [W-h/km]
Battery Type. Lithium ion
Capacity 20 [KW-h]
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Fig. 4 Electricity and gas annual purchase amount
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Fig. 6 Monthly electricity and heat consumption by
application
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charging excluded
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Fig. 14  Application-specific CO, emissions by month
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Table 12  Solar water heater

Heat collection area 4 [m?]
Endothermic efficiency 50 [%]
Amount of insolation By experimental house data
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Table 13 Estimated PV output required to achieve
zero CO, emissions with heat pump

Conditions PV output [kW]
Heat pump 10.1
Heat pump with solar water heater 4 [m?] 7.1
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